With the present prices of CD bumerss and CD-R discs, 
making yourown audio CDs with your own choice of 
music is an attractive possibility. You can for example 
make a compilation of tunes from existing CDs, or 
you Can copy your favounte tracks from LPs onto a 
CD. In the latter case, the sound quality can be 
improved in numerous ways with the help of special 
software. In this article, we provide some general 
guidelines and technical details for those of you that 
want to start making yourown audio CDs. 


make your own 
music CDs 


Digitizing LPS and making your own compilations 





Although nowadays everybody in the 
computer world is talking about MP3 
audio, the normal audio CD is still the 
most important recording medium for 
the true audio fan, as far as quality Is 
concemed. The data on an audio CD 
are not compressed and are recorded 
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ata sampling rate of 44.1 kHz with 16- 
bit resolution. 

To put together an audio CD, you can 
use a special audio CD recorder, such 
as the one made by Philips. However, 
the features of such a recorder are 
rather limited. If you want to edit or 


clean up the audio files, you will have 
to resort to a computer with a CD 
bumer. 

Currently, one of the CD-recording pro- 
grams Easy CD Creator (from Adaptec) 
or Win On CD (from Cequadrat) is most 
often supplied with the CD burner. We 
can use a few screen shots from the lat 
ter program to illustrate what you have 
to pay attention to when making an 
audio CD. 


Copying CDs 


The easiest task is simply making a 1:1 
copy of an audio CD. 

Before you start copying a CD, the CD 
reader must first be tested. This is 
because the enor correction for audio 
CDs is much less extensive than for CD- 
ROMs. As a result, modem 32 or 40- 
speed CD drives can typically read 
audio CDs ata maximum speed of 4 or 
8 times the normal rate. Most CD 
recording programs have a test option 
to determine the maximum rate at 
which the drive can read the audio 
data without errors. Note however that 
the reliability of the test results can vary, 
depending on the testing method 
used. Itcan thus be better to use a sep- 
arate ‘npper’ program (as it’s called in 
trade jargon), which is specially 
designed to read the data from an 
audio CD. Some examples of such pro- 
grams are Digital Audio Copy (www. 
windac.de) and Easy CD-DA Extractor 
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(www.polkasoft.com/cdda/). 

Win On CD also provides jitter correc- 
tion for reading in audio data. With 
most modem CD drives, the quality of 
the read data is good enough that jit- 
ter correction is nomally not necessary, 
but with oldermodel drives itcan be 
essential for obtaining good results. 
After you have determined the best 
data transfer rate from the CD-ROM 
drive, you can copy the desired tracks. 
With a 1:1 copy, you can either copy 
the tracks directly to the CD bumer or 
you can first make an ‘image’ on the 
hard disk. An image isa replica of the 
content of the CD. It is usually written to 
the hard disk asa wav file, and then 
read outand converted to the nomal 
audio CD format when the new CD is 
recorded. Keep in mind that you will 
need around 700 MBof free space on 
the hard disk foran image of an audio 
CD. 

When putting together a compilation 
CD, you can first copy the individual 
tracks to the hard disk and then record 
the collected tracks on a CD in the 
desired sequence. 

That's basically it, but there are a few 
things that you have to watch out for. 


Track at once or disc at once? 
Normally, in track-at-once mode, a 2- 
second gap is inserted between suc- 
cessive tracks by the CD bumer. This is 
not exactly what normal audio CD 
players want to see. It can often com- 
pletely disrupt their operation, since the 
laser beam is switched off while the 
gap isrecorded. 

When copying an entire CD, the CD 
bumer often automatically transfers all 
the tracks and records them ‘chained 
together’. If you are recording a num- 
ber of tracks that you have collected 
yourself, you must take care that the 
option ‘disc at once’ is selected in the 
CD bumer program. In this case pauses 
will still be inserted between the indi- 
vidual tunes, but the laser beam will not 
be switched off between tracks. 


Pre-emphasis 

You may not be particulary familiar with 
this term. In the early days of audio 
CDs, a form of pre-emphasis was some- 
times used to improve the dynamic 
range for high frequencies. With pre- 
emphasis, all frequencies above 3kHz 
are recorded a few dBs louder on the 
CD. This setting is detected by the CD 
player during playback, so thata de- 
emphasis filter can be switched in to 
restore the original levels. Nowadays 
this technique is totally unnecessary 
and is not used. However, if you are 
copying tracks from old CDs you have 
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Figure 1. A ‘npper’, such as Digital Audio Copy, can be used to transfer exact 1:1 
copies of CD audio tracks to the hard disk 


to check whether they were recorded 
with pre-emphasis. The bumer software 
will normally not indicate this, but you 
can always check it by simply inserting 
the CD into a normal audio CD player, 


which usually will indicate whether pre- 
emphasis is present. Some CD copying 
programs, such as Digital Audio Copy, 
also indicate whether the pre-empha- 
sis bit is set in the onginal recording. 
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Figure 2. Most CD buming software is designed with two main windows, so that tracks 
can simply be dragged from the one window (the ‘explorer’ window) to the other win- 
dow (the CD-R that is to be bumed). 
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Figure 3. Win On CD 3.6 provides (among other features) jitter comection for reading in audio track data. Parameters such as the pre- 
emphasis bit and copy protection can be individually set for the CD to be reconed. 


An enabled pre-emphasis bit is not 
automatically copied from the audio 
CD by most CD-recording programs. 
With Win On CD you can set it manu- 
ally, which is a useful feature if you 
occasionally need it. 


Copy protection 

A number of copy-prohibit bits pre- 
vent an audio CD from being copied 
digitally more than once (that Is, they 
prevent any further digital copying of 
a digital copy of a CD). The settings 
of these bits are also not necessarily 
copied intact by the recording soft- 
ware. Some programs allow copy 
protection to be manually enabled or 
disabled. If itis disabled, any number 
of secondary copies of the CD can 
be made (so that you can make a 
copy of the CD, and then a copy of 
the copy, and so on). This can be 
useful for recordings of your own 
material. 


Analogue recordings 


When you copy digitally recorded 
music you will seldom if ever need to 
do anything to the content, but if you 
make digital recordings fom analogue 
sources, such as phonographs and 
cassette players, some editing of the 
music may well be useful or even 
essential. Who hasn't dreamed of being 
able to listen to some numbers from a 
rare LP (that has never been released 
on CD) without the usual noise? Digital 
technology provides quite a few possi- 
bilities in this regard. 

Whatdo you need to be able to make 
your own recordings? 
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First of all, of course, you need a com- 
puter with a CD bumer. In most cases, 
the computer will be running Windows 
software. 

In addition, you will naturally need a 
good-quality sound card. What does 
this mean? Almost all modem PCI 
sound cards provide good to out- 
standing sound quality, with a large 
dynamic range and little distortion. For 
recording material from phonograph 
records and cassettes, a sound card 
that costs on the order of £35 to £70 
should thus be satisfactory. A cassette 
deckcan be connected directly to the 
line inputs of the sound card, buta sep- 
arate MD/MC phono preamplifier is 
needed fora phonograph (the specific 
type depends on the type of cartridge 
used). The best results are obtained 
when the preamplifier provides line- 
level outputs that can be directly con- 
nected to the line inputs of the sound 
card (since the microphone input of a 
sound card delivers inferior sound qual- 
ity and is also only monophonic). Else- 
where in this issue you will find a design 
fora high-quality stand-alone MD/MC 
preamplifier, which is perfect for this 
application. 

Finally, you naturally need software to 
read in the tracks from the records or 
Cassettes and write the data to disk in 
wav format, following which the tracks 
can be cleaned up (if necessary) and 
used to ‘bum’ an audio CD. 


Reading in audio signals 

In principle, you can use the sound 
recorder function of Windows to read in 
analogue signals, but this is a rather 
primitive approach. It is betterto use a 


program with more features, such as 
the well-known programs Cool Edit 
(www.syntrillium.com), Goldwave 
(www.goldwave.com) or Wavelab 
(www.steinberg.net). With these pro- 
grams, you can more conveniently set 
parameters such asthe sampling rate 
and the recording level. Many of these 
programs also have built-in VU meters, 
so that you can closely monitor the 
recording level. Be sure to carefully 
select the recording level. Overdnving 
isbad forthe sound quality, buta sig- 
nal recorded at too low a level con- 
tains too much noise. This is actually the 
Same as for making recordings with a 
cassette recorder, but you should keep 
in mind thatthe audible effects of over- 
driving are much more evident in the 
digital domain than with analogue 
recordings. 

It is important to select the correct input 
(line) in the Windows audio mixer 
before you start, and to set all other 
inputs to zero or switch them off. Pay 
particular attention to the microphone 
input, since itwilladd a lotof unneces- 
sary noise if itis not disabled! 

A program such as Cool Edit also allows 
the lead-in and trailer of a piece of 
music to be removed, so that the result 
ing wav file contains only exactly what 
is necessary. 

Also make sure that everything is read 
in with a sampling rate of 44.1 kHz if 
you plan to record iton a CD that is to 
be played back using an ordinary 
audio CD player. Although good audio 
editing programs allow the data to be 
resampled (forexample, to change the 
Sampling rate of a digitized audio file 
from 48 kHz to 44.1 kHz), it is naturally 
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better to avoid any unnecessary inter- 
mediate processing. 

The indirect approach 2 
As an altemative to digitizing the ana- 
logue signal using the sound card, you 
can first record the desired pieces of 
music using a DATor MiniDisc recorder. 
This is often a more convenient and reli- 
able approach, and the D/A convert- 
ers in such recorders provide outstand- 
ing sound quality. After you have 
recorded the data, you can simply 
transfer the digital signal to the PC. 

Of course, this approach makes other 
demands on the necessary hardware 
and software. First of all, you will need 
a card with a digital (S/PDIF) input in 
orderto read the digital signals into the 
computer. This could forexample be a 
Soundblaster Live card ora Terratec 
EWS64, ora special S/PDIF card suchas 
the Digi32 from the German firm RME. 
Next, a translation step is often needed 
in the computer. A nomal DATrecorder 
always works ata 48 kHz sampling rate. 
After the data thathave been sampled 
at this rate have been read in, they 
must be resampled to 44.1 kHz with the 
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Figure 4. A good-quality sound card is essential if you want make recordings from 
records or cassettes. 
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PC TOPIC S ————— Elektor Electronics EXTRA 15 - 6/99 


x Welcome to CDDB! - Netscape 


File Edit View Go Communicator Help 


[V2 a4ease8 








Is it easier 
to remember 
"Born to Run" 


» CD PLAYERS [springsteen ss—<“—sS 
>» ABOUT CDDB Vv 3 a Q 


>» DEVELOPERS 


af |= D= Document: Done 





Exactly these sorts of defects plague 
LPs (especially older examples). 

If we take Win On CD 3.6 again asan 
example, we see that there isa built-in 
audio editor that includes a 5-band 
graphic equalizer, a declicker for 
removing clicks, a decrackler for elim- 
inating short ticks such as crackling or 
rattling sounds, and a ‘denoiser’ for 
removing broadband noise from a 
recording. There are also a number of 
Optional ‘effects’, such as stereo 
enhancement, adjusting the playing 
speed and adding a certain amount of 
reverberation. 

With Easy CD Creator de Luxe, a num- 
ber of similar features are provided by 
the companion Spin Doctor program. 


Buming the CD 


After you have recorded and edited a 
number of wav files, you can put them 
all together onto a CD-R. Do not use a 
re-recordable CD (CD-RW), since the 
majority of audio CD players are 
absolutely unable to read sucha CD. 

With most CD buming programs, you 
Can simply drag the various wav files 
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from the ‘explorer’ window to the CD-R 
window in the order that you want to 
have them placed on the CD. To stay 
as compatible as possible with nomal 
audio CD players, you should not put 
multiple sessions on an audio CD and 
you should select the ‘disc at once’ 
option, as previously mentioned. This 
guarantees that the resulting audio CD 
can be played back by all CD drives 
without any problems. Some programs 
allow you to specify the length of the 
pause between successive tracks, but 
usually this is fixed at 2 seconds. 

A nomal audio CD player will always 
recognize the vanous track numbers of 
a DIY CD. Sometimes you also have the 
option of placing index markers before 
buming the CD. This can be handy for 
classical music, which cannot be eas- 
ily split into a number of short pieces. 
Index markers provide a simple method 
for jumping to the start of specific pas- 
sages or movements. 


The final touches 


As you can see, it’s not all that difficult 
if you just have the nght kit: a computer 
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with a sound card, a CD bumer, a 
tumtable with a separate preamplifier 
ora cassette recorder, and of course 
the necessary software. All that’s then 
left is finishing off your product. If you 
have the time, you can make an 
attractive inlay and label for your self- 
made CD. There are currently a num- 
ber of commercial packages available 
for generating CD labels (from HP and 
Traxdata, among others). 
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